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' JUL J.„( . L J lt_uj. 



'i'he invont.ioT> j^^ilatcs to x>rote.a&«i^ covn'sen-tly fix^tt on a 
Gariri<5r protQln in a zioi^'ci maimtij:, ibft paropara ti-cin tiiexeof and the 

PxDt^^asDS are of oonis'i,diiLahl& ImportariQe in th^ nuAnufac:- 
ture of <3rinka airico prot^^in tprb^.6ity may ciqcux In tnany ylaar 
jaxinXi? (fl-uc'h vine^ boer and .fruit juloe^s} ds a result of htiatix-xg 
or aooljinc[^ 

txeattnie^t with focntouitti. This cert a inly achj.efvea the re«?uir<?d 
10 sbability fanat at the fciwe ther^ are 41 uttxtiJier ot is ex ion 5 die- 

a(5vai-itayf£iS . "TUttSf the strong adtsorptive direct ril&o alijoiiiateis ea 
nwmlbor of va 3.13 able a lib stances a euch as aiomatift substanofes^ boncitjieb 
ai-kd/or ayestuf^S/ and loorewtir some iwdosirahi^ isiotal iaiis mny he 
Intx^otlucecix Ancl thirdly con a idtirstble qtiantiti^K o£ cerliinem*. are 
produced wlxioh are laborious to prorresa, 

Tt hits the fore already be&n proposed that th[^ prot'B.i.ua 
whicb cause cioudineKS under tJne of Se^^t o£ he^t i:>X- co.ld <lecfym- 
pose^ by meanfi prates i^i a os (.vifi& ffix 3C«Ghouf2niitte3.i3ntarsaohui-x<3 
nnd -foxsch^iHEj i:i4 (1967), pa^ea 
20 Kov^eve-Tr thore art: disadl^atifcages ^'ith thi» m-acho^J toe, 

Piratp the wjsts enacyme w^ichcaenU nti6. Isoi^tioa ajre <a^t.reaieLy 
hitfh the fSi^izynvRB arci ijTcvgtai>lo and cannot be r&ooveLred eiWiHr^ 

Moi:eoveXr it n.e ina^iviBablss or evt>ii ill^gESii accc*rcliii9 to the laws 
OT>. foodstuffs to have any «olubi€s &nKyiaeK r»iniian.ni7iy in the drink* 

One way oX sr>Lvin<j Lhasft prohltincis Is to make the ?tnzymcic 
uped iMOlublft by tiyjimg them fln carrier cubstaaoes v/tiicih ara 
aoli^blo iu fr/£itCY« Thtst enables irho cn»ymj& t-u be recovorod apcU 
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A member of xmtho&s i>t f iJilng ei-sayuics are alxc>ciCly Hno'wn. 
.A synopE^:i.a oJ: b)ie lute«-t rcsulttJ JLa this fi^ilil is pjcovided, i^oic 
eisaiTipl^r fc^ ^-C- v/ohr^^oti (Editor) in "Iniroobj l-'iKed Enp'.yiotts, PrepouYa- 
tiOii wcl 15ng.lntiorinc^" , >3oyCiS Daf« CJorjj,, Park Ridg^, f?*iT, , USA 

I'he fisri.ng of the eixiiyiitcs on Ofi.frlers results in o-fcher 
aciV5iiitii<jsi$ in a^Cfiiit-.ion to those m^itionc-?<^ above ^ Th&A^e inc!).ud&, 
for exsimplet 

10 a cortt in lions mettiod at Qperatif>n 

ixicroaged stability 

cto contaKunatlon the* reaction joixbureB 

l'h*^i?fe is no standard procesK lor bon.tliag an ^inzyisiCi to an 
innoJtnblG c^n-K-i&r substeuc©- in oK^iier to reach the objeCtivo of 
obt-aialng nraxijivuin bn-oiogJ-oal acstivit^f of tUe anzyme^f tYi<£ carrier 
B-ubetasTkce ancx iiiethoci ojf ij«3iriobili:?ifit:ion must b*i iviclividoaUly j(natche<^ 
to tK^ C:nE:yme% 

20 Particulcvriy pi^e.f sjrrtsd ca^rrier sabstanceA tor fitiis 

parpose (ort tih& gra\«ids Lhat fti^y easy t.o procena lacnd ii5e:?psri'- 

sivo} are^e-i-formilJi^j pxoi;oinB Kuoh as geTa-tine. ar fr&sh egg "wSiito 
(e3Gq for escaraple a^^K-maii Msleg^aohr ift 4fi 002) . However, theso 
OFxru^ior sufce-hEinGCfj are not ¥:uitabl<> Tor f;l3Ci.ng CDzyJtifea Tfith s 
pro heo lytic activity Bxnuc thfiy are iiydroIyH^ci by th<siru 

It haa tiicreSojire £ilre^ciy faoen proposed [see Ge^itiftii 
Auslegeachritt 26 36 5fO&*l-'41} ttrn^t the rje ^-^oimlng pxoteiins be 

- 2 
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<3en5;tTa?:ect by chaml^al hrircieiiiiK? (es.cf- with fcrjmaldoJtyde , glutardi- 
ald&hycl<^ djT alicacyanate) ia orrle^: to incjike t-.hem saiic J^roTn att£:icJ<: 
by tbG protc^aees fixed on tb&m. In thi>> way, rex^rt.ln or evw pcpstn* 
ff>jf ejtattiple msy flxccl oil a tiarjcisr (vic3« Biotechnology Letters 
a it^jy^) pages 225-^30}. 

iSiirprisiu^ly ^ it hca» no-c/ Ixien fnun«3 tboL pro-bQases oan 
also ba fixed tf? t^t^l-roriciLng prc?talns evetn if the proteins ^r«i not 
subj<?"t5t*sd to a complex preliminary chcmiccit trc^sttcaent* 

The ijivantiori there fore i:olateB to -a proc€3& sor incnoobiX" 

10 iaiisg proteaijea on gel -Coming proteinji v;hich is atiaractfeXiscQ in 

Uhat tjfie protHAao is mlTcecil itfith cfe!l.-t*Drjtiiij<j prote^-ft (e.g. q^l^jtliiBj 
ac^q white t Boya protein B»rl tho li^ce, prefcjcably 5*lbiiKiin) , tlae 
Eiixtui.'^ is cr«atatl with a >?otea-jniacil:ile ft3:<3aaiG solvent <prfS" 
o;Lpitating Ac^eat) and s\i]j;5eguei^tiy the TO^juIt.liig pa.rticl& suspension 
is reatfted vlth fliZurictiona.l ntid/or polyfi?.inctionEtl cwBss-linlcingr 
agents, 5?he invention ITiiTLher ralAttiS Lo the ansyme pr^parat* lone 
f.i3£cd on 3 carrier Tsehich aro oht.aii5E*d in tlij.ft way and ttl^ir us© in 
do compel a Lii<g pro U e-iu b ^ 

ThQ mi^^buj::*? of? proteoilytii^ (^jnsynie ancX gel-.foxnuim) protein 

20 m^i^*- bo prRp^r&d by rfipaolviiig ov FiUftpQadiKg thi^ enzyme^ i.xi i^ri aqueous 

Rotation ot the g&i-'Spncxaliiy ^roLelriP The temper Et-u:i£:o J.g pjr&f tsrably 
adjuidtfid so that the actives mixture i^ obtained in litj^id fro™. 

Th& ronxtuxe of proteolytic enzjmti <':tnd gel-forming pOTtHiii 
ia- l>ir^i for ably prepared by f Ire-t dissolving the proteols^tic enzyipe 
^e*cjp pepBin^ pap^^ln, vtc) In watftr ftiici t-h*^ mixing it vfith ai^ 
z^queous soS^T^tion of! tlciR gt>i--forniiug protein* ^Phis ralvfcure is then 
carabin^tS wiUTi 6rganic aolvtsnt "whicsh has ^jiia en z^'Aie-proci pit siting 
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activity ai^d ciorftpjfiti-blc! \T±tb t.ha cii2;y3iva, iJiKainplRS of^ iiiich ^3 
eolvbJilt inc:l"QJ?e anetone, ctiianol r .iF^ppro panel and bi;itc>noI, T"hG 
partiola suspeonsioDa for.-me^d by th^ precip ft siting agent aIiovie<5 
resE:t. v/u.th difuncfeionaJ. pe;lyfarjctional cross- linking agoi^ts in 
siach a maf^ner Fo^ such a time? that, bha aiixturc pj:rotooly c 

enzyiiiH yesl- forming protein iii orosf^-Tiiiksd as campl^toly ac? 

po3f3n.bl>-. The particulate n^ixturci may also aapar^^t-ttd froia the 
organic liquid btiforohana arxS r?m.y thojn treated with tin? crrciasf« 
linfcing agent. 

ID Por the nroKe-lii^king reoiction, clifiincticmail aiwl poly- 

£unat:ionAl cross- linking agen-bs for prfttifeins la&y be u&i5^» Prefer- 
ably r an agueous! soliataori o£ giuLapiJiialdehyac la t35hi31. It is als?o 
possible t«> dissolve ^Jie coupling re^^g^t In one of thE* ensyino- 
precipitatins^ liquidB msntionccl a35Dve anfi, acid it .l^i tbie form \io 
tha aquecup mixture o.t p77^>l:e<:>Iyt.1.c eaizynws and goi-forniinq prot<5in. 

Thl^* r&dction niixtuKft cronsistzng protoo lytic-, enzyjoo^ 
cjfsl- Conning pjTf>t.«in, en2ynie-*i?r*scfipita-bii5g llciaUi And oross-liriking 
acrent Is vigoTOufily stirred ^:o3tr soiift© t-iime, prefHariibly fr-om <^,i> to 
4 hours. ThE coupling reac?ti.on i& usuflin.y carried out at amhiejit 

Z Q tecngxar & t a re * 

AJter the boi^iiin^ reaction ti^ta ondcd^ the prei;^rat-ion 
is VEished ewvciral tim^^a^ psraCcrably wXti^ vator, The prtsduot thus 
ohta.ined oai\ then be clri^d to gpive th^j^ reqDirod i-rster L'-ontonb ('^.cj* 
by spyay dryinc? m dirylng vTith acetono) , 

The einTcyjnei profiuct.s ppeparcd "by this i>xoce<iur« may b<3 
used Jti batch ^[jroce^a^^s ^!or bhs? p^jcotoolyslR protelit {p-atein 
decir&da tlon) f vlth the ^nsiyme prodTJct h&in^ sepiairatea off axifJ K:e- 
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•use ft, or- ill oonfcimiouf? procc&sefs in oin ensyjift© reeic?t.o"n-* irh»y are 

. (such 35 wn-T>e, boi^r and fruit l»ic&£> where tfie eind produol: should 
not', contain ar>y residual en3yf\^f?tR* 

-VhG pxoteoly Lio etir.yrftB used Is prgf exubly pcpF^lii* Th& 
pepsia activity oi: "botli the soliTblft form Rncl th^ iniffiobili fjed fLjrm 
is det.exxniiied l>y the Anecn method IRidCrVI ^- Frits<::h^ w.-p. in 
BergmeyEr (Ec5itc>r> : Wethoden der onzyjmatisQJtK^si Anaiyse, irc3 ©ail:S.on, 
volticne 1^ pc-igfea 1086-105?0, Vi^iriag Chcmie, W^inhGim, 197^1)4 
10 Tins-. foiUr-^winy-E^iamples R^snrve to illuats:a:te (i.he . j aventlon J 

2 leg o±' i>&psln wea;& in XO i of disstillc^rl vrater 

afc ^Tiibiexit tcflaperatuice, ' This enzyme su^tutioii v/asv Td.x;ficl with an 
aqisaoufi albumin poXution {200 g on ^i^umXxi in 5 l i>f aistille^ci 
wc^t&r) ♦ The reisutting suspension vi^tf addofi to 24 i oi? Isopxopanol 
(SfJ5>. vlth stirrlTKf, at a tompcrfi-ture <3if 25 "^C^, ana irhen 1 litre 
of c5l\it«s.i-cliAiaeh5.f<l& (25^) vas RadLedi t^i^jfoto, 'rfhis reliction tn.i.x- 
bwrfe ^&i3 chirred at 25 *C -for 2 bj^^jcia^ At the «i^c! o£ this ti.me, the 
xeaotl^Mi product wzi.^^ s<jp£ira ted by «E2ntri.5u<3ing and' timroaghly 
310 wnah&cl witJti 2{l& 1 of wtit<^r. The vrasbeO, product was clTrrled uijiiig a 
laboJC-Bvtory 9E:')Lay drier with 2-co]n\ponoiit iK^jjxle v/ith sn <iiir inlet 
teifinx5erf:itnro of 155*^0, an air &^it t^uiporature cjf. 75 "^C ancl ar^ aiie 
•thx-aughpi^t ci£ 42 0 Nm" /h. TJxa i>c?:pRin uat^d (20 $cg) h^d a total start"- 
Incj nativity of tiOOO j^iii (^Uifeon imlUss) ♦ The dry prPipaxatioii lixc^d 
on a csa^rrier asuounted to fll5 ancl had a total ^oti.vyty o£ 3 GOO /iR, 
corrf??*pciiiding bo £i. rocovej;y** cjC' fi3,3% after iaimDbilizat3.ori &nd 
sspray rixylng. 

- 5 ~ 
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20 g o-r pft^>fJ:iri (5 AE/g) ob-bainecl txotti piaa' etowcichs 
were disijalvea v/ith q of egg albmditx in iSO of: clistilled ftAtfer, 
?,{)0 snl of ice-cold acetoTia were si".i.x-.red int.© fcliiE3 solution. After 
at>m« miJiutss/ 10 lul of a 25^^ glutriTcli aldethydc &olui:ion wex^ i^f^df^^d 
to tbl!3 auspetifiion and bhe resxilfcing cmlKtuife was stirred or sha>;en 
at cu?ibi.ent tsraporatuxc. After a reacljion pesriod of aboisD 12 bour-e, 
thii reaofcion proaxjot" vra** fllteirsd d££ and thorough :iy w«eh&tl v;Xth 
clia€illoa Walter. The fili:.Tal-.e waft ensEiftfidea in ice-c?oXci ^.ueton^. 
1E> TtiE! xmrnDbiliSHia cjiayjnc profiuc-t Vfnsi B«p*iriit:&«b froai the acetone by 

.eiJ tiratian and thc;^ the Xiltrabe ari-fid at 4S^c in a vacuuw-typ^ 
jdryiiiij cupboftrcl, g of- toy preipatatioft iixed on a cari^lssir Ti«ex'& 

ohtalttcd, with ai^ activity of 
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1# Pi^c^^H!* ro:r the pjrepttratiOiiT protaascss ^i.xct? oa fi cii rifles oi? gel - 

l:<iTH\ii(5g protein^ t-ho wixturt* x$ trcfttoil wi-v.h iWi organic fv-JilvCAt ^iwljijs 
eiv/^mo-^ix^cci^ixtiiting af^t.l-i'lty sybs^iq^iontly t^t^ pfn^r.iL'ltJ suspctis.lon formed 
is T^fctct<x] tf.lth brio Of inwn crosj^-latikiuj: aifCjitn. 

$. Ptdcoss £if5 cUiifie^] >Ti rntj or cliiims ). oi' chAJa^ttoris^fd ii) that 

tXa proC^as© is pepsin. 

vi!>Cd as. a cTi>&5-Ji«kijii^ JiRont. 
S. process AS clamftcf In cjHijn 2,c"hH.Tin;Cen sod in t.'hat th* pToloa?»e is 

PT<3tc<Js$ TpTopaTca^txoJt TAjc^^rt lai n carrier, chavftctoil^od iji t^^'t tlie 
protoftse Is r^ovtiiisiitly boncked., by B(iH5.nfij> of ^ mTDsa-iioVinir argent, Li> oi uoa- 
liarcieictad gel-foTiuijin iiTwtcln. 

7. Troteaso pre3p>arAtio3i as tlwineil in clslia c^artiotc-risetf Jo that 

perpslii is ctoviilffnf.ly hon^^d by ifOftairi& of g2utim'ilialfl(jhyi]le t*? a. gC.I-fuiuUlt^ 

lh.-ot^.^^i> pr&}^arRtiu»fx iis cl&twficl hi c..L?.iw 7, charuu-tcr't^^ed xii tl^/tt the 
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, „..^.. x««.l.. -i.u^ en.y- ,.o.oi,.v..nt^.da« n.id. 

to Cl5iiim 6- 



10, 

11, 



rETHUR^'l'ONKiXliGEJ Ir HD. 
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oo*al«nt ^s^osa^linlwiig and -their x.ee. £6r r«mov^g pratt^in turbidity 
frojft -firinks 9udh as-mne., b««r or fruit julcea. 
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